Critical buckling and natural frequencies behavior of laminated composite thin plates subjected to in-plane uniform load is obtained using classical laminated plate theory (CLPT). Analytical investigation is presented using Ritz-method for eigenvalue problems of buckling load solutions for laminated symmetric and anti-symmetric, angle and cross ply composite plate with different elastic supports along its edges. Equation of motion of the plate was derived using principle of virtual work and solved using modified Fourier displacement function that satisfies general edge conditions. Various numerical investigation were studied to exhibit a convergence and accuracy of the present solution for considering some design parameters such as edge conditions, aspect ratio, lamination angle, thickness ratio, orthotropic ratio, the results obtained gives good agreement with those published by other researchers.
Introduction
The composite materials (C.M) reinforced by fiber are perfect for structural applications where high stiffness and strength to weight of ratios are necessary. Composite materials can be adapted to assemble the especial necessities of strength and stiffness by varying fiber orientations and lay-up. The capability to adapt a (C.M) to its work is very most important advantages of a (C.M) over a common material. In the past few decades the improvement and study of (C.M) in the mechanical, civil and aerospace structures design has developed.
The structures might be exposed to dynamic loads in difficult environmental conditions, so it is necessary to know the characteristic of vibrations. The cause of failure of the structure components when the natural frequencies of structure and the forcing frequency close to each other's which is the resonance (when structure damping is considered), may be occur large torsion \ translation deflections and internal stresses. Many researchers have presented the stability of (C.M) subjected to buckling loads. [1] . Developed an exact solution on the base of the first order shear deformation theory (FSDT) to investigate the buckling behavior of symmetrical simply supported cross ply rectangular plates subjected to unidirectional linearly varying in-plane loads. [2] . Used a semianalytical attitude to the buckling analysis of symmetric laminated plates with general edge conditions. The multi-term extended Kantorovich method was used to decrease the partial differential of the equations of buckling to a solution of ordinary differential equations. [3] . Using the finite element method to study buckling and vibration of composite laminated plates with variable fiber spacing. [4] . Extended a two variable refined theory to the free vibration analysis of ortho-tropic plates using Navier's solution. [5] . Presented a study of buckling and post buckling behavior of simply supported composite plates subjected to non-uniform in-plane loading. The analytical solutions for laminated plate based on higher order shear deformation theory. The multiterm Galerkin method was used to solve the nonlinear partial differential equations governing post buckling behavior of plate. [6] . Investigated the natural frequencies and buckling of layered plates subjected to combined in-plane loadings with the aim of furnishing a few guidelines for the modeling and design of pre-stressed laminated panels. Different load conditions, stacking sequences, material properties and boundary conditions are considered. [7] . Presented a study of bending and free vibration analysis based on simple first order shear deformation theory (FSDT). Were the analytical solved by an exact method (Levy's method). [8] . Presented an exponential shear deformation theory which extended for buckling and free vibration analysis. The theory takes into account of transverse shear effects and parabolic distribution of the transverse shear strains through the thickness of the plate. Were the analytical solved by an exact method (Navier's method). [9] . Studied buckling behavior and free vibration of composite plates subjected to in plane parabolic, linear and uniform distributed loads using (CLPT). Analytical investigation is shows using Ritz method for eigenvalues problems of buckling loads solution for laminated plate. The edges conditions take into account are (SSSS, CCCC, SCSC, SFSF and CFCF). [10] .The vibration and buckling of laminated beams studied by using a shear deformation and refined theory. The displacement field is estimated by using the Ritz technique. The functions used in the Ritz technique are chosen by way of either a hybrid polynomial-trigonometric series or a pure polynomial series.
Buckling and Pre Stressed Vibration Analysis of Laminated Plates
The governing equation is derived by using CPLT, [8] :
Where, stress resultants are expressed in displacement form from below:
... (3) Integrating Eq. (2), (3) through thickness of the plate, the stress resultant is associated to the displacement (w) by the relatives:
The twisting moments and bending, transversal shear forces can be written in terms of the displacement function as, [11] .
For a flexibly restricted rectangular plate shown in Fig.(1) , the boundary conditions are : As mentioned by many plate and shell researches that exact solution for plate or shell with general boundary conditions is not available so we use Ritz method to get approximate solution from Hamilton 
. (25) and
T = ଵ ଶ ω ଶ ∬ I ୭ w ୭ ଶ dx dy ... (26)
Admissible Functions
With Ritz method the allowable functions play an important part. The products of beam functions are commonly selected like the displacement function and functions can be consequently like, [12] .
... (27) WhereXሺxሻ, Yሺyሻ are the specific variables for beams that include a similar edge conditions in the (y, x) direction, correspondingly.
The beam functions can be in general achieved like a linear collection of hyperbolic and trigonometric functions, which involve some unknown variables which are exist from the edge conditions. Then, every edge conditions essentially conduct to a various beam functions. In actual uses, this is obviously disadvantageous, beside the damage of computing the specific functions for a different boundary beam. with a view to avert this difficulty, an developed the series of Fourier technique has been suggested for beams with different boundaries at each ends in which the specific functions are written in the form of, [13] . ... (31-32) P (x) is here inserted to take care of the latent discontinuities of the function of displacement and its derivative at end points. Accurately, previously it is known that the smoothest a periodical function, the quicker its Fourier extension convergence. Thus, adding of the P (x) will have two instantaneous interests: (1) the series of Fourier extension is presently agreed with any edge conditions, and (2) the solution of the series of Fourier its accurateness of convergences.
Yet, P (x) have just been realized as a continuously function that satisfy Eq. (29) -(32), the function P (x) format is not a worry with regard to the convergences of the series solution. Therefore, it can be chosen in any required formula. Like a substantiation, supposes the P (x) is a the function of polynomial,
... (33) Where P ୬ ሺxሻ is the Legendre function of order n , C ୬ is the coefficient of extension. It is clarifies that P (x) desires to be minimum a 4 th polynomial to jointly satisfy Eq.(29) -(32). Substituting Eq. (33) into Eq. (29) -(32) results yield to:
... (37) By using the above equations, the coefficients, C ଵ . C ଶ . C ଷ and C ସ are straight acquired in terms of the edge constants, α . α ଵ . β . then β ଵ . As the coefficient C doesn't really seem in Eq. (34) -(37), it can be a random number theoretically. For example, C is presently chosen to content ‫‬ Pሺxሻ dx = 0 and
The results in Eq. (39) -(41) are already derived from an additional simple but little common approach, [12] .
So as to obtain the unknown of edge constants, α . α ଵ . β . and β ଵ . substitution of Eq. (28) ... (42) Where 
Eigen Value Problem
Orthotropic plate are consider, the material directions of width identify with the plate directions. Uniaxial in-plane compressive force N ୶ along the both sides of edge (x) is subjected. To calculate the critical buckling load; the natural frequency ω is set to zero, to find the natural frequency without the action of buckling load; N ୶ is set to zero, and to calculate the natural frequency under buckling load action; ; N ୶ is left as a known after finding the critical buckling load N ୡ୰ Previously. Performing the required mathematical processes (differentiations and then integrations) of Eq.(25) and(26) and then putting the mechanical energy in the following equation:
Eq. (48) gives homogenous equations as follow1; Where ܽ are the coefficients of the nonzero 50 unknowns‫ܣ‬ . Finding the determinant of the first term of Eq.(51) and equating it to zero will lead to get the natural frequencies ߱ and critical buckling load ܰ . When M and N are more than 1, The ܰ and ߱ are determined by solving eigenvalue problem. For different edge conditions and M &N more than 1, the solution becomes more difficult and needs computer programming to determineܰ . In this study MATLAP R2015a is used to solve the eigenvalue problem to find the natural frequency under buckling action. For numerical study, ANSYS APDL programming is used.
Results and Discussion
MATLAP (version15) programming is used to investigate and solved the buckling load and natural frequency under buckling of composite laminated plate (CLP) with elastic edge condition. The plates are described by a four-letter symbol for example SCSC denotes a plate with simply supported edge at y=b, y=0, clamped at x=a, x=0. To see the validly of the derived equations and performance of computer programming for buckling and vibration analysis of (CLP), orthotropic plate numerical results are compared with those found by Firas Hamzah Taya, 2014 [9] . And I. Shufrin (8, 9, 11) show the results of the natural frequency under buckling for different load ratio and compared with the results obtained by numerical program ANSYS, also in table (10) show the natural frequency under load ratio (d=0.5) with effect of aspect , modulus ratio and Fig.2. shows the mode shapes of the case.
Conclusions
Buckling of rectangular laminated plate with general elastic restraints along the edges is obtained by using modified Fourier function; also free vibration of this plate under in plane loading is investigated using Rayleigh-Ritz method. The results are compared with the results obtained by other researchers; the comparison showed good agreement between them. The effect of edge conditions, aspect ratio, lamination system, angle of lamination and load correction factor on buckling and vibration characteristics are studied. From the result it is concluded that, the buckling load decreases rapidly with increasing aspect ratio till it is about 1.5, after that takes constancy or close values for higher aspect ratio. The edge conditions affect the critical buckling load and fundamental natural frequency. Clamped edges conditions offer high stiffness, results in high critical buckling load and natural frequency. Clamped edges make the plate holds larger load than simply supported edges. The natural frequency changes reversely with buckling load ratio. Therefore, this investigation has actually showed that this function can be used to get buckling and vibration characteristics of laminated plate with various boundary conditions. 
